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Amendments to the Specification 

Please replace the paragraph be^nning at page 1, line 5, which starts with *The invention relates 
to" with the following amended paragraph: 

The invention relates to the hydrocyanation of either 2-pentenemtrile, 3- 
pentenenitrile, 4-pentenenitrile, 2-methyl-3-butenenitrile, or mixtures thereof to produce 
adiponitrile (ADN) and/or 2-methylglutaronitrile (MGN) using a zerovol e nt zero-valent 
nickel catalyst promoted by a byproduct of the chlorination of titanium-rich ores. 

Please replace the paragraph beginning at page 1, line 10, which starts with "US Patent 
3,496,217 issued" with the following amended paragraph: 

US Patont U.S. Pat No. 3,496,217^ issued ja 1970^ discloses an improvement in 
hydrocyanation using a large number of metal cation compounds with a variety of anions as 
catalyst promoters. US Patont U.S. Pat, No. 3,925,445^ issued in 1975;, discloses isorovatont 
zero-valent nickel hydrocyanation catalysts promoted with metal halides and organoboron 
compounds. US Patent U.S. Pat No. 4,774,353. issued in 1988;j discloses z e roval e gH zero-valent 
nickel hydrocyanation catalysts promoted with triorganotin compounds. US Pat e nt U.S>Pat. No. 
4,874,884^ issued in 1989^ discloses zorovalont zero-valent hydrocyanation catalysts promoted 
using a synergistic combination of promoters. US Pat e nt U.S. Pat. Na 6,048,996^ issued in 
2000;^ discloses zorovalont zero-valent hydrocyanation catalysts promoted using an insoluble 
Lewis acid promoter. 

Please replace the paragraph beginning at page 1, line 22^ which starts with "The present 
invention provides" with the following amended paragraph: 

The present invention provides a process for the preparation of adiponitrile by the 
addition of hydrogen cyanide to eith^ 2-pentenenitrile, 3-pentenenitrile, 4-pentenenitrile, or 
mixtures thereof in the presence of a ^o i ovolont zero-valent nickel catalyst, and a promoter 
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obtained as a byproduct from the chlorination of titanium-rich ores. This byproduct comprises 
iron (II) chloride and manganese (U) chloride. The crude byproduct can be used directly in the 
hydxocyanation reaction without separation steps. 

Please replace the paragraph beginning at page 1, line 29, which starts with 'The present 
invention also" with the following amended paragraph: 

The present invention also provides a process for the preparation of 2^ 
methylglutaronitrile by the addition of hydrogen cyanide to 2-methyl-3-butenenitrile in the 
presence of a a e roval e nt zero^valent nickel catalyst, and a promoter obtained as a byproduct firom 
the chlorination of titanium-rich ores, comprising iron (II) chloride and manganese (II) chloride. 

Please replace the paragraph beginning at page 3, line 3, which starts with "A prefatred group" 
with the following amended paragraph: 

A preferred group of these Ni(0) catalysts have the general structure: 

L2 

I 

Li Ni Lg 

I 

L4 

wherein Li, L2. L3. and L4 are neutral ligands which may be the same or different and 
have the formula P(XYW) wherein X and Y are selected from the group consisting of R and 
OR% and W is OR", wherein R, R', and R" may be the same or different, and wherein R, R% 
and R" are selected from the group consisting of alkyl and aryl groups containing up to 18 
carbon atomS;^ with aryl being preferred. Alkyl groups may be linear or branched. A particularly 
preferred group within the foregoing z e rovolent zero-valent nickel catalysts is that disclosed in 
U.S. Potefil Pal, No> 3.903,120. This preferred group of catalysts can be described by the general 
formula NiL4, where L is a neutral ligand such as a triarylphosphite of ihe formula P(0Ar)3^ 
wherein Ar is an aryl group of up to 18 carbon atoms. Illustrative of the aryl groups are 

Page 3 of 12 



PAGE 3I12'RCVDAT3/I3f2006 3:49:021^ [Eastern Sta^^^ 



MAR. 13. 2006 4:'03PM 



INVISTA 



NO. 085 P. 4 



Application No. 10/695,013 Docket No.: PI 1330 USNA 

Amendment dated Maxch 14, 2006 

Reply to Office Action of December 14, 2005 

methoxyphenyl, tolyl, xylyl, and phenyl. Prefeiied aryl groups are meta-tolyl, para-tolyl> and 
phenyl, and mixtuies theieof. 

Please replace the paragraph beginning at page 3. line 19, which starts with "Suitable ligands 
for^ with the following amended paragraph: 

Suitable ligands for the present invention are also bidentate phosphorous-containing 
ligands selected from the group consisting of bidentate phosphites? and bidentate phosphinites. 
Preferred ligands are bidentate phosphite ligands. 

Please replace the paragraph beginning at page 4, line 1, which starts with 'In formulae I, n, and 
m" with the following amended paragraph: 

In formulae I, n, and HI, is phenyl, unsubstituted or substituted with one or more Ci to 
Ci2 alkyl or Ci to C12 alkojiy groups; or naphthyl, unsubstituted or substituted with one or more 
Ci to C12 alkyl or Ci to C12 alkoxy groups; and Z and 7} are independentiy selected firom the 
group consisting of structural formulae IV, V, VI, VII, and VIII: 




wherein: 

R^ R\ R"^ , R^ R^, R\ R^ and R^ are independentiy selected from H, Ci to C12 alkyl, 
and Ci to C12 alkoxy; 
Xis O, S,orCH(R^^; 
R^^isHorCi toCualkyl; 
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VI vn 

wherein: 

R^^ and R^^ are independently selected from H, Ci to C,2 alkyl, ^ Ci to Cn alkoxy[[;]L 
and C02R^^7l 

R^^ is Ci to Ci2 alkyl or Cd to Cioaryl, unsubstituted or substituted([.ll with Ci to C4 
alkyli 

Yis 0,S>CH(R^^); 

R^"^ is H or Ci to C12 alfcyli 




VDI 



wherein; 

R^^ is selected from M. Ci to C12 alkyl. aad Ci to C12 alkoxy[[;lL and C02R^^[[,]L 
R^^ is Ci to C12 alkyl or Ce to Cio aryl, unsubstituted or substituted with Ci to C4 alkyl. 

Please replace the paragraph beginning at page 5, line 10, which starts with "In tfie structural 
formulae" with the following amended paragraph: 

In the structural fonnulae I through VDI, the Ci to C12 alkyl[[,]l and Ci to C12 alkoxy 
groups may be straight chains or branched. 

Please replace the paragraph beginning at page 8, line 1, which starts with "Suitable bidentate 
phosphites^^ with the following amended paragraph: 
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Suitable bidentate phosphites are of the type disclosed in tJ. - S. Pat e nts U.S. Pat Nos. 
5,512,695; 5,512,696; 5,663,369; 5,688,986; 5,723.641; 5,847.191; 5,959,135; 6,120,700; 
6,171,996; 6,171,997; and 6;399 6,399>534 . Suitable bidentate phosphinites are of the type 
disclosed in Pafcwte U.S. Pat Nos. 5,523.453 and 5.693,843 , 

Please replace the paragraph beginning at page 8, line 9, which starts with ''In the production of' 
with the following amended paragraph: 

In the production of titanium tetrachloride, raw mat^als, including ilmenite or nitile ores 
or other titanium-rich materials such as those obtained ftom beneficiating these ores, are reacted 
with chlorine under reducing conditions to yield a mixture of metal chlorides from which 
titanium tetrachloride may be recovered. Iron chloride is present in the chlorination product of 
practically every case where iron-containing ores are used in the raw materials. Iron in the form 
of compounds or complexes is often present in titanium-containing materials that are chlorinated. 
Often such iron material will be present in an amount of about 0,5 to 50 percent by weight A 
major amount of the iron material typically is present as iron oxide. The iron compounds in the 
titanium-containing material typically react to form iron chloride, which can be present in the 
form of ferrous chloride or ferric chloride. In addition, other metal chlorides, such as manganese 
or vanadium chloride^ can be present in these mixtures to a smaller extent* A typical chlorination 
process is described in US - patent U-S> Pat No. 5,585,078. 

Please replace the paragraph beginning at page 8, line 25, which starts with *'In particular" with 
the following amended paragraph: 

In particular, a process of chlorinating titanium-containing material in a fluidized bed 
reactor is known. Suitable processes are disclosed in tho following U.S. [patents:]] Pat Nos. 
2,701,179; 3,883,636; and 2,446,181. In such processes, particulate coke, particulate titanium- 
bearing material, chlorine and optionally oxygen or air are fed into a reaction chamber, and ft 
suitable reaction temp e rature temneraturcs, presstiro pressures and flow rates are maintained to 
sustain the fluidized be± Gaseous titanium tetrachloride and oth^ metal chlorides^ such as iron- 
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based chlorides^ aie exhausted from the reactor chamber. The gaseous titanium tetrachloride so 
produced can then be separated, leaving behind a byproduct material that can be used as the 
promoter in the present invention. 

Please replace the paragraph beginning at page 9, line 3, which starts with 'Typical conditions 
and" with the following amended paragnqph: 

Typical conditions and specifications for fluidized beds useful for this invention are as 
follows; reaction temperature of about 900 to ISOO^C, pressure of about 1.5 to 3 atomsph e r e s 
atmospheres, reactor size of about 6 to 25 feet in diameter with multiple chlorine jets in or near 
the base, reactor superficial velocity of about 0.5 to 1.5 feet per second, and a settled bed depth 
of about 6 to 25 feet Typically, the titanium-containing material initially fed has a particle size 
of about 70 to 800 microns in diameter, and the coke initially fed has a particle size of about 300 
to 3000 microns in diameter. Preferably, the chlorine jets will be located within 0 to 10 feet of 
the base of the reactor- 
Please replace the paragraph beginning at page 9, line 13, which starts with 'The titanium- 
beaiing material" with the following amended paragraph: 

The titanium-bearing material can be any titanium source material^ such as titanium- 
containing ores including rutile, ilmenite or anatase ore; beneficiates thereof; titaniimi containing 
by-products or slags; and mixtures thereof. Ordinarily, the titanium-bearing material contains 
iron oxide in an amount of about 0.5 to 50 percent by weight and preferably up to about 20 
percent by weight 

Please replace the paragraph beginning at page 9, line 19, which starts with chlorination 
process** with the following amended paragraph: 

A chlorination process that produces the byproduct promoter of this invention is the 
procedure described in U.S. ¥at^ Pat. No. 4,961,91 1. A fluidized bed reactor can be operated 
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at a temperature of lOWC. This reactor is fed with an ore blend, containing approximately 74% 
3403 TiOi and 2L5% iron oxides and 4.5% other impurities, and with coke. A fluidizing gas is 
fed to a distributor at the bottom of the reactor and consists of about 75% chlorine and a diluent 
gas consisting primarily of nitrogen, hydrogen chloride, oxides of carbon and oxygen. The ore, 
coke and fluidizing gas are fed to the reactor at rates of 100 to 200 pounds per hour per square 
foot of reactor cross^ectional area, respectively. A stream of about 20 pounds of crude titanium 
tetrachloride per hour per square foot of reactor cross-sectional area is fed about 5 feet above the 
level of the static bed. The gases leaving the chlorinator contain the following typical 
components in the following typical percentages by volume: titanium tetrachloride 22%, iron 
chloride 7%, carbon (fioxide 23%, carbon monoxide 3%, nitrogen 36 %, hydrogen chloride 7% 
and chlorine 0.03%. Hie off-gas titanium tetrachloride is directed to a cooling train and 
collected. 

Please replace the paragraph beginning at page 1 1 , line 4, which starts with "A typical byproduct 
promoter" with the following amended paragraph: 

A typical byproduct promoter contains iron (II) chloride and smaller amounts of 
manganese (II) chloride and other by-product metal chlorides to a much smaller extent, in 
addition to other materials such as sand or coke. Some of the components of this byproduct 
promoter ate not soluble in solvents for the hydrocyanation process or in mixtures of the 
substrate the nitriles. The byproduct promoter can be added to the hydrocyanation reaction 
mixture either directly as a solid; or as a slurry in either a hydrocyanation solvent or a mixture of 
nitriles; or as a homogeneous solution after filtration from materials which are not dissolved in 
the mixture of substrate nitriles or solvent Typical methods of filtration applicable to the present 
invention are taught in Perry's Chemical Engineers* Handbook, McGraw-Hill Publishing 
Company- 
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